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TRUING TOOL FOR TRUING A GRINDING WORM 

5 

Field of the Invention 

[0001] The invention relates to a truing tool for truing an essentially cylindrical 
10 grinding worm that is arranged on a tool spindle of a machine suitable for the 
continuous generation grinding in the tangential or diagonal process. 

Background of the Invention 

15 

[0002] Cylindrical grinding worms are used for the continuous generation 
grinding of gear wheels. Because the grinding worm is subject to natural wear 
and tear during this process, it must be trued from time to time. In the truing 
process, material is machined off the flanks or the treads of the grinding worm 
20 so that the head area of the thread(s) is getting narrower. Therefore, in addition 
to the tool for the profiling of the grinding worm, a tool is also required to adapt 
the diameter of the addendum circle of the grinding worm. The diameter of the 
addendum circle is decreased such that the head area of the thread(s) of the 
grinding worm again has the originally provided width. 

25 

[0003] Thus, the means for truing the grinding worm therefore comprises two 
separate tools. The tool for the profiling of the flanks of the grinding worm, for 
example, can be a profile-grinding wheel. With two such tools, the truing of the 
grinding worm is generally not effected at the place on the machine where the 
30 workpiece, i.e. the gear wheel, will be machined later on. However, for reasons 
of precision, it is desired that the truing process occur at the location where the 
grinding worm later machines the workpieces. 
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[0004] It has been proposed in U.S. Patent Application Publication No. 
2004/0005843 (corresponding to German Patent Application Publication No. 
102 20 513) to use an essentially cylindrical gearwheel to profile the flanks of 
5 the grinding worm. The profiling gear has an abrasive coating on the surface 

that is active during truing and the gear is taken up on the work piece spindle of 
the machine in place of the work piece. Because the only function of said gear 
is to profile the flanks of the grinding worm, an additional means to adapt the 
diameter of the addendum circle of the grinding worm is required. 

10 

[0005] The invention is based on the problem to develop the generic truing tool 
such so as to simplify the loading concept and shorten the duration of the 
machining of the grinding worm. 

15 

Summary of the Invention 

[0006] In accordance with the invention, this problem is solved with a truing 
tool that is characterized by an essentially cylindrical gearwheel having an 
20 abrasive coating on the surface that is active during truing to profile the flanks of 
the grinding worm, and an essentially cylindrical roll having an abrasive coating 
on the circumferential surface to adapt the diameter of the addendum circle of 
the grinding worm, with the gearwheel and the roll being axial- and torsion- 
resistantly connectable to the work piece spindle of the machine. 

25 

Brief Description of the Drawing 

[0007] The sole figure of the illustration shows in longitudinal section a work 
30 piece spindle of a machine for the continuous generation grinding of gear 
wheels in the tangential or diagonal process. 
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Detailed Description of the Preferred Embodiment 

[0008] The invention will now be explained in the following greater detail by 
means of the embodiment illustrated by the drawing. 
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[0009] The fact that both components of the truing tool can be accommodated 
on the work piece spindle simplifies the loading concept. Additional time is 
saved in that the truing of the flanks of the grinding worm and the adaptation of 
the diameter of the addendum circle of the same can be effected in one work 
1 0 cycle. 

[0010] The gear wheel and the roll can be developed such that they can be 
connected axial- and torsion-resistantly to the work piece spindle independent 
of one another. For various reasons, however, it is more advantageous that the 

1 5 gear wheel and the roll are connected to one another with torsion strength and 
that they can be connected to the work piece spindle axially and torsion- 
resistantly as a tool unit. For this purpose, the gearwheel and the roll could be 
developed in one piece. In this case, however, the entire tool must be replaced 
if the gear wheel is worn out, even though the roll has a significantly longer 

20 service life than the gear wheel. 

[001 1] Developing the gear wheel and the roll as a one- or two-component tool 
unit enables a standardization of the truing tool in an advantageous manner. To 
true various grinding worms, a set of truing tools with uniform interior diameter, 
25 which are different only with respect to the outer diameter and the gear 

geometry, the module, the angle of engagement and the helix angle of the gear 
wheel, are sufficient. 

[0012] A gear wheel 2 is clamped on the upper free end of the work piece 
30 spindle 1 in the illustration. The gearwheel is being precision-machined with a 
cylindrical grinding worm 3 indicated by an elliptical outline. The grinding worm 
3 is arranged torsion-resistantly on a tool spindle (not shown). Because the 
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construction of a machine used for the continuous generation grinding is 
principally known, a detailed explanation of the machine is not necessary. 

[0013] The free end area of the work piece spindle 1 turns into a cylindrical 
5 area with an enlarged diameter via a conical area, with a ring shoulder 

connecting to said cylindrical area with enlarged diameter. On the other end, 
the work piece spindle 1 has a ring flange 5 with borings 4 to attach on a drive 
shaft of the machine. A truing tool to true the grinding worm 3 is comprised of 
an essentially cylindrical truing gearwheel 6 (simply referred to as "gearwheel" 
10 in the following) and of an essentially cylindrical truing roll 7 (simply referred to 
as "roll" in the following) which are combined into one tool unit in the manner 
described below. 

[0014] The gear wheel 6 has an abrasive coating on its surface that is active 
1 5 during truing, i.e., in the area of the tooth flanks. In the same way, the roll 7 also 
has an abrasive coating on the circumferential surface. The gear wheel 6 and 
the truing roll 7 have the same interior diameter, which is slightly larger than the 
outer diameter of the cylindrical area of the work piece spindle 1 . The gear 
wheel 6 and the roll 7 have corresponding annular projections and/or recesses 
20 for reciprocal centering. 

[0015] As shown on the left side of the illustration, the gear wheel 6 and the 
roll 7 have a plurality, preferably three, aligned borings, with the borings 
developed in the gear wheel having a larger diameter, for reasons explained 
25 below. Corresponding tapped holes 9 are arranged in the ring shoulder of the 
work piece spindle 1 . 

[0016] In the assembly of the truing tool, a locking screw 12 is first inserted 
into the borings of the gearwheel 6, and then a threaded bushing 10 is screwed 
30 onto the locking screw and countered with a nut 1 1 . 
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[0017] As shown in the right half of the illustration, the gear wheel 6 has a 
plurality, preferably three, staggered borings across the circumference. The roll 
7 has corresponding tapped holes so that the gearwheel 6 and the roll 7 can be 
connected torsion-resistantly with the screws 8. This tool unit, which is formed 
5 by the gear wheel 6 and the roll 7, is arranged on the cylindrical area of the work 
piece spindle 1. The locking screws 12 are then screwed into the corresponding 
tapped holes 9 of the work piece spindle 1 so that the gear wheel 6 abuts the 
ring shoulder of the work piece spindle. The segment of the cylindrical area of 
the work piece spindle 1 that borders the ring shoulder has a slightly enlarged 
1 0 outer diameter, which results in a press fit with the gear wheel 6. The tool unit 
comprised of the gear wheel 6 and the roll 7 is therefore axial- and torsion- 
resistantly connected to the work piece spindle 1 in concentric arrangement. 

[0018] If the grinding worm 3 has to be trued because of wear and tear, the 
15 tool spindle and the work piece spindle 1 are moved relative toward one another 

to engage the grinding worm 3 and the gear wheel 6 under a suitable angle. 

The flanks of the grinding worm 3 are then profiled in a tangential- or diagonal 

process. In doing so, only the technological variables such as infeed, feed and 

rotational speed of the grinding worm 3 must be coordinated with the specific 
20 truing task. All movements required for the truing of the grinding worm in the 

tangential- or diagonal process can be executed by the already available 

machine axles. 

[0019] After the flanks of the grinding worm 3 and the gear wheel 6 have been 
25 profiled, there is a relative movement of the work piece spindle 1 and the tool 

spindle to arrange the grinding worm 3 opposite the roll 7. More specifically, the 
grinding worm 3 is brought into engagement with the abrasive circumferential 
surface of the roll 7 to adapt the diameter of the addendum circle. The profiling 
of the flanks of the grinding worm and the required adaptation of the diameter of 
30 the addendum circle are then performed in one work cycle. 
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[0020] With a standardized set of truing tools comprised of gear wheel 6 and 
roll 7 having a uniform interior diameter, it is possible to true grinding worms 3 
with various profiles. 

5 [0021] If the gear wheel 6 has to be replaced because of wear and tear, the 
locking screws 12 are screwed out of the threaded borings 9 of the work piece 
spindle 1. As a result, the threaded bushing 10, which is connected with torsion 
resistance to the locking screw 12 by the nut 1 1 , abuts the roll 7. If the locking 
screw 12 is screwed further out of the threaded boring 9, an axial force is 

10 exerted on the roll 7, which is transmitted to the gear wheel 6 through the 

screws 8. Under said axial force, the gear wheel 6 is pushed off by the work 
piece spindle 1 . As soon as the gear wheel 6 has been displaced sufficiently far 
away axially relative to the work piece spindle 1 so that the press fit turns into a 
sliding fit, the tool unit comprised of the gearwheel 6 and the roll 7 can be 

1 5 pulled off by the work piece spindle 1 . 

[0022] While the invention has been described with reference to preferred 
embodiments it is to be understood that the invention is not limited to the 
particulars thereof. The present invention is intended to include modifications 
20 which would be apparent to those skilled in the art to which the subject matter 
pertains without deviating from the spirit and scope of the appended claims. 



